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WINDSOR  AIR  QUALITY  STUDY 
BACKGROUND  INFORMATION 


In  June,  1991,  the  Ministry  of  the  Environment  launched  a  two-year  air  quality  study  in  the 
Windsor  area  to  answer  questions  such  as,  "Are  there  significant  air  quality  problems  in  the 
Windsor  airshed?,"  "Who  is  causing  the  problems?"  and  "What  would  be  the  most  effective 
abatement  strategy  for  dealing  with  atmospheric  emissions  to  the  airshed?" 

The  study  is  being  carried  out  in  cooperation  with  a  number  of  other  agencies  including 
Environment  Canada,  Health,  and  Welfare  Canada,  the  Windsor-Essex  Health  Unit  and  the 
Wayne  County  Air  Pollution  Control  Division. 

The  Windsor  Air  Quality  Study  includes: 

1 .  enhanced  monitoring  for  about  50  airborne  toxic  substances,  including  special  studies  of 
personal  exposure  and  measurements  in  industrial  areas  with  the  Ministry's 

TAGA  6000  mobile  mass  spectrometer; 

2.  improvement  of  the  emissions  inventory  for  the  Windsor- Detroit  area  for  these  toxic 
substances; 

3.  mathematical  modelling  of  air  quality  in  the  airshed  to  identify  the  major  contributing 
sources  and  source  sectors; 

4.  risk  assessment  to  determine  the  health  implications  of  breathing  Windsor  air  as  well  as 
the  exposure  to  toxics  via  other  pathways  such  as  ingestion  through  food  and  water;  and 

5.  the  establishment  of  a  local  advisory  group  to  assist  the  Ministry  in  the  development  of 
an  abatement  strategy  for  the  Windsor  airshed. 

This  report  summarizes  results  of  the  first  six  months  of  the  study.  These  preliminary  findings 
are  primarily  from  the  personal  exposure  and  TAGA  sampling  programs  which  were  conducted 
in  the  summer  of  1991.  Some  results  from  the  air  monitoring  stations  in  Windsor  are  also 
included. 

The  results  are  of  a  very  preliminary  nature  because  the  database  is  incomplete  at  present  and 
data  interpretation  procedures  are  still  being  developed.  However,  a  number  of  airborne  toxics 
seem  to  be  present  at  levels  which  may  require  additional  abatement  and  preventative  measures. 

A  complete  report  on  the  Windsor  Air  Quality  Study  will  be  available  in  summer,  1993. 


ETUDE  SUR  LA  QUALITE  DE  L'AIR  DANS  LA  REGION  DE  WINDSOR 
"   N  RENSEIGNEMENTS  GENERAUX  . 

En  juin  1991,  le  ministere  de  l'Environnement  de  l'Ontario  a  entrepris  une  etude  de  deux  ans  sur 
la  qualite  de  l'air  dans  la  region  de  Windsor.  L'etude  cherche  a  repondre  aux  questions 
suivantes  :  «  Existe-t-il  de  serieux  problemes  de  pollution  atmospherique  dans  la  region  de 
Windsor?  »,  «  Qui  est  la  cause  de  ces  problemes?  »  et  «  Quel  serait  la  meilleure  strategie  de 
depollution  a  adopter  pour  se  debarrasser  des  emissions  atmospheriques  dans  ce  bassin  d'air?  » 

L'etude  est  menee  conjointement  avec  plusieurs  autres  organismes,  dont  Environnement  Canada, 
Same  et  Bien-etre  social  Canada,  le  service  de  same  de  Windsor-Essex  et  la  section  du  controle 
de  la  pollution  atmospherique  du  comte  de  Wayne. 

L'etude  sur  la  qualite  de  l'air  dans  la  region  de  Windsor  comporte  :,- 

1 .  une  surveillance  accrue  d'environ  50  substances  toxiques  aeroportees,  des  etudes  speciales 
sur  l'exposition  de  l'etre  humain  et  la  mesure  du  taux  de  pollution  dans  les  secteurs 
industriels  a  l'aide  d'un  spectrometre  de  masse  tandem,  dont  est  equipee  l'unite  mobile 
de  surveillance  de  l'air  du  Ministere;  • 

2.  un  inventaire  plus  exhaustif  des  emissions  toxiques  dans  le  couloir  Windsor-Detroit; 

3.  la  modelisation  de  la  qualite  atmospherique  du  bassin  d'air  afin  d'identifier  les  principales 
sources  et  secteurs  en  cause; 

4.  revaluation  des  risques  afin  de  determiner  les  repercussions  sur  la  same  de  l'air  dans  la 
region  de  Windsor,  de  meme  que  l'exposition  de  l'etre  humain  a  des  substances  toxiques 
par  d'autres  moyens,  par  exemple  l'ingestion  d'aliments  ou  d'eau;  et 


5.         la  creation  d'un  groupe  consultatif  dans  la  region  pour  aider  le  Ministere  a  mettre  en 
place  une  strategie  de  depollution  du  bassin  d'air  de  la  region  de  Windsor. 

V 

Le  present  rapport  est  un  resume  des  resultats  des  six  premiers  mois  de  l'etude.  Ces  premieres 
donnees  proviennent  surtout  des  programmes  d'echantillonnage  de  l'exposition  de  l'etre  humain 
et  des  mesures  effectuees  a  l'aide  d'un  spectrometre  de  masse  tandem,  au  cours  de  l'ete  1991. 
Le  rapport  contient  aussi  quelques  resultats  provenant  des  stations  de  surveillance  de- la  qualite 
de  l'air  dans  la  region  de  Windsor. 

Les  resultats  du  present  rapport  ne  sont  que  preliminaires  car  les  donnees  recueillies  sont  encore 
incompletes  et  les  methodes  d'interpretation  ne  sont  pas  tout  a  fait  au  point.  Toutefois,  on  a 
releve  la  presence  d'un  certain  nombre  de  substances  a£roportees  toxiques  a  des  concentrations 
qui  necessitent  des  mesures  de  depollution  et  de  prevention  supplementaires. 

Le  rapport  complet  de  l'etude  sur  la  qualite  de  l'air  dans  la  region  de  Windsor  sera  disponible 
a  l'ete  1993. 


Figure  1.   POLLUTANTS     MONITORED 
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Notes  on  Figure  ?: 


Column  "A"  of  Figure  1  shows  only  a  portion  of  the  pollutants  monitored  at  the 
downtown  Windsor  monitoring  station.  These  particular  pollutants  were  selected  for 
comparison  with  the  samples  collected  at  home,  at  the  office  and  while  commuting. 
Mercury  and  dioxins  have  been  added  because  there  has  been  concern  with  these 
pollutants  due  to  incinerator  emissions. 

The  pollutants  shown  in  column  "B"  were  monitored  by  the  Ministry's  TAGA  6000 
mobile  laboratory,  at  points  close  to  Windsor's  industrial  areas,  as  well  as  in 
downtown  and  west  Windsor.   The  TAGA  can  be  used  to  detect  many  pollutants  for 
which  routine  monitoring  methods  do  not  currently  exist,  and  a  number  of  compounds 
were  selected  in  the  August  1991  survey  to  see  if  they  might  be  adding  significantly  to 
the  inhalation  risk  in  Windsor. 

To  date,  the  industries  surveyed  have  been  the  Ford  Casting  Plant,  the  Chrysler  Minivan 
Plant  and  the  Hiram-Walker  Distillery.    The  TAGA  will  be  returning  to  Windsor  for 
further  monitoring  this  year. 

Most  of  the  pollutants  listed  in  columns  "C"  and  "D"  were  monitored  by  personal 
sampling.  Local  volunteers  carried  portable  air  samplers  during  their  daily  routines  at 
the  office,  at  home  and  while  commuting. 

Trace  metal  samples  were  also  part  of  the  Windsor  indoor  air  sampling  program.  These 
are  not  shown  in  column  "C"  because  the  laboratory  analysis  has  not  yet  been  completed. 

A  full  presentation  of  all  the  available  data  will  be  undertaken  in  the  final  report  on  the 
Windsor  Air  Quality  Study. 


TABLE  1:    PRELIMINARY  FINDINGS  FOR  VARIOUS  POLLUTANTS 


On 


Pollutant 

'  -(Typical  -  lil!  :|:  llli:;ll||l:. 
Sources 

Ratio  Ranee 

Comments 

Methylene 
chloride 

Metal  degreasing 
Plastics  processing 
Paint  &  Varnish  remover 
Extraction  solvent 
Textile  6  Leather  coating 

0.1  -  0.4 

Lower  part  of  range  refers  to  indoor 
home  environments;  Upper  part  of  range 
refers  to  ambient  levels  in  downtovjn 
Windsor. 

Perchloroethylene 

Dry  cleaning 

Metal  Degreasing 

Miscellaneous  solvent 

applications 

Manuf.  of  fluorocarbons 

0.1 

The  value  shown  refers  to  ambient  levels 
in  downtown  Windsor.  All  values  measured 
indoors  were  below  0.9  ug/m',  the 
detection  limit  of  the  monitoring 
method.' 

Trichloroethylene 

Metal  Degreasing 

Various  solvent  &  cleaning 

applications 

Fumigant 

0.2  -  0.3 

Lower  part  of  range  refers  to  indoor 
office  environments;  Upper  part  of  range 
refers  to  commuting  environments. 

Benzene 

Automobile  exhaust 
Gasoline  evaporation 
Petroleum  marketing 
Solvent  usage  in  various 
industries 
Steel  Mills 
Airport  operations 

9.1  -  35 

Lower  part  of  range  refers  to  indoor 
home  environments;  Upper  part  of  range 
refers  to  commuting  environments.  . 

1, 3-Butadiene 

Synthetic  rubber 
manufacturing 
Latex  paints  &  resins 
Motor  vehicles 

10  -  41.7 

Lower  part  of  range  refers  to  ambient 
levels  in  downtown  Windsor;  Upper  part 
of  range  refers  to  commuting 
environments. 

Carbon 
Tetrachloride 

Miscellaneous  solvent 
applications 
Surface  coatings 
Refrigerant /propellant 

4.6  -29.2 

Lower  part  of  range  refers  to  ambient 
levels  in  downtown  Windsor;  Upper  part 
of  range  refers  to  commuting 
environments . 

Chloroform 

Miscellaneous  solvent 
applications 

Pharmaceutical  production 
Refrigerant /propellant 

0.2  -  1.4 

Lower  part  of  range  refers  to  ambient 
levels  in  downtown  Windsor;  Upper  part 
of  range  refers  to  commuting 
environments . 

Pollutant 

Typical 
Sources 

Ratio  Ranged 

(Soo  Notoe) 

Conwaents 

Formaldehyde 

Insulation  &  Household 
products 

Production  of  urea, 
phenolic  resins 
Hardening  agent 
Paper,  coating  and 
construction  industries 
Embalming  fluid 
Dyes,  disinfectant 

2.2  -32.5 

Lower  part  of  range  refers  to  ambient 
levels  in  downtown  Windsor;  Upper  part 
of  range  refers  to  indoor  home 
environments. 

Dioxins/Furans 

Waste  incineration 
Wood  burning 
Motor  vehicles 
Byproduct  in  pesticides 
Forest  fires 

3.1 

The  value  shown  refers  to  ambient  levels 
in  downtown  Windsor. 

1,2- 
Dichloroethane 

Gasoline  additive 
Extraction  and  cleaning 
solvent  in  plastics, 
textile  &  pharmaceutical 
industries 

0.1  -  2.2 

Lower  part  of  range  refers  to  ambient 
levels  in  downtown  Windsor;  Upper  part 
of  range  refers  to  commuting 
environments. 

NDMA 

(N-Nitroso 
dimethylamine) 

Intermediate  in  the 
production  of  various 
chemicals  (eg.  pesticides, 
rubber  chemical 
accelerators) 

- 

All  measurements  were  below  0.004  5 
ug/mJ,  the  detection  limit  of  the  "TAGA 
for  this  pollutant. 

Acrylonitrile 

Acrylic  fiber  production 
Various  resin  productions 
ABS  production 
Grain  fumigant 

All  measurements  were  below  0.64  ug/mJ, 
the  detection  limit  of  the  monitors 
used. 

Dimethylamine 

Metal  industries 
Plastics  &  resin  industry 
Petroleum  refining 
Acid  gas  adsorbent 

0.09 

The  value  shown  corresponds  to  'near 
industry'  environments,  was  measured  by 
the  TAGA  and  is  based  on  a  median  value. 

Ethylene  glycol 
butyl  ether 

Paint  and  coating 

industries 

'Quick  drying'  lacquers 

0.05 

The  value  shown  corresponds  to  '  near 
industry'  environments  was  measured  by 
the  TAGA  and  is  based  on  a  median  value. 

pollutant 

•Typical 
Sources 

Ratio  Range ( 

Comments 

Mercury 

Coal   combustion 
Incineration 
Smelting   operations 
Electric   switches 
Chlorine   £   caustic 
production 

0.04 

The  value   shown   refers   to   ambient    levels 
in  downtown  Windsor  and   is  based   on  a 
median  value. 

*'            ... 

Date:  February,  1992 
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Notes  on  Table  1 : 


This  table  summarizes  the  measurement  results  for  the  pollutants  shown  in  Figure  1 . 
The  first  column  gives  the  names  of  the  pollutants.  The  second  lists  some  typical 
emission  sources  for  each  pollutant.  The  third  compares  the  range  of  measured 
concentrations  for  each  pollutant  to  a  target  concentration  value,  or  screening  level,  by 
computing  the  ratio  of  the  measured  concentrations  to  the  target  (for  a  fuller  explanation, 
see  the  next  point).  The  final  column  lists  pertinent  comments  about  the  measurements. 

Various  approaches  are  possible  when  interpreting  data  with  respect  to  health 
implications.  For  this  preliminary  presentation  of  results,  the  approach  taken  in  the  third 
column  of  Table  1  has  been  to  express  the  data  in  terms  of  a  ratio  of  the  actual  measured 
concentration  to  a  target, value  which  should  not  be  exceeded. 

Because  our  knowledge  about  the  health  effects  of  air  pollutants  is  still  far  from  perfect, 
different  jurisdictions  often  have  different  target  values  for  a  given  pollutant.  For  this 
preliminary  discussion,  the  State  of  California  set  of  target  concentrations,  corresponding 
to  a  lifetime  risk  of  one  in  100,000,  have  been  adopted  since  they  were  available  for  the 
majority  of  the  pollutants  measured  in  the  Windsor  Air  Quality  Study. 

The  approach  taken  here  allows  a  comparison  among  chemicals  as  well  as  different  types 
of  environments  (ambient,  indoor,  commuting,  etc.). 

Scientists  from  the  Ministry  of  the  Environment  are  in  the  process  of  developing  an 
approach  to  health  effects  assessment  for  the  Windsor  Air  Quality  Study  and  similar 
subsequent  studies.   This  work  will  be  completed  later  this  year. 


Figure  2:  COMPARISON  of  WINDSOR  to  OTHER  PLACES 
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Notes  on  Figure  2: 


Figure  2  compares  preliminary  ratios  (measured  concentrations  divided  bv  target  values) 
for  some  of  the  pollutants  measured  in  Windsor  with  similar  results  determined 
elsewhere. 

No  data  is  available  for  "near  industry"  monitoring  for  other  locations  to  compare  with 
the  Windsor  measurements.  Most  of  the  compounds  measured  by  the  TAGA  in  Windsor 
lack  routine  ambient  air  monitoring  methodologies  and  few  other  jurisdictions  have 
mobile  TAGA  capabilities. 
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EMISSIONS  INVENTORY  AND  AIR  QUALITY  MODELLING 


The  Ministry  of  the  Environment  is  compiling  an  inventory  of  emissions  by  collecting 
statistics  on  various  pollution  sources,  such  as  vehicles,  industries  and  incinerators. 
Using  air  quality  models,  the  Ministry's  scientists  will  then  determine  what  impact  these 
different  sources  have  on  the  air  quality  in  Windsor.  Such  information  will  be  useful  for 
developing  an  abatement  strategy  for  sources  of  atmospheric  emissions. 

In  June.  1991.  questionnaires  were  distributed  to  over  100  industries  in  Windsor  asking 
for  information  on  details  of  the  industrial  processes  used  and  the  amounts  of  pollution 
released  into  the  air.  The  responses  to  these  questionnaires  are  now  being  analyzed. 
The  findings  will  help  form  a  comprehensive  data  base  on  atmospheric  emissions. 

Information  on  industrial  activity  in  Detroit  is  also  being  updated  to  permit  a  better 
assessment  of  transboundary  impacts  on  Windsor  air  quality. 
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